Photoperiod differentially regulates circadian oscillators in central and peripheral tissues of the Syrian hamster.
In many seasonally breeding rodents, reproduction and metabolism are activated by long summer days (LD) and inhibited by short winter days (SD). After several months of SD, animals become refractory to this inhibitory photoperiod and spontaneously revert to LD-like physiology. The suprachiasmatic nuclei (SCN) house the primary circadian oscillator in mammals. Seasonal changes in photic input to this structure control many annual physiological rhythms via SCN-regulated pineal melatonin secretion, which provides an internal endocrine signal representing photoperiod. We compared LD- and SD-housed animals and show that the waveform of SCN expression for three circadian clock genes (Per1, Per2, and Cry2) is modified by photoperiod. In SD-refractory (SD-R) animals, SCN and melatonin rhythms remain locked to SD, reflecting ambient photoperiod, despite LD-like physiology. In peripheral oscillators, Per1 and Dbp rhythms are also modified by photoperiod but, in contrast to the SCN, revert to LD-like, high-amplitude rhythms in SD-R animals. Our data suggest that circadian oscillators in peripheral organs participate in photoperiodic time measurement in seasonal mammals; however, circadian oscillators operate differently in the SCN. The clear dissociation between SCN and peripheral oscillators in refractory animals implicates intermediate factor(s), not directly driven by the SCN or melatonin, in entrainment of peripheral clocks.